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The implications of the new space budget proposed by President Kennedy go far beyond 
the dollar amounts detailed in this issue. The President has: 


/ By-passed his scientific advisors, most of whom have been lukewarm or actually 
hostile to manned space exploration. The huge increase in spending was apparently 
never presented to the President's full Scientific Advisory committee, although NASA 
officials state publicly that there have been no objections. However, their influ- 
ence was so insignificant that not one penny is being added to their most-favored 


field -- research grants and contracts -- while billions are being poured into 
technology. 


/ By-passed the Air Force, which has repeatedly worked for manned military space 
activities and projects, including overall direction and control. The new space 
budget gives the Defense Department $62 million for development of solid-propellant 
booster stages for the civilian NASA -- but only as a technical competitor to the 
liquid propellant boosters which are already under NASA control. It will be up to 
NASA to decide whether liquid or solid propellant boosters are to be applied to the 
Nova lunar exploration vehicle. The Defense Department, however, does receive $15 
million to develop Titan II as a backup launch vehicle to NASA's Centaur for the 
Advent Communications Satellite -- an Army project. 


# Key features of the new space budget, which commits the U. S. to spending many 
billions in the next decade. 


/ A total increase of 61 percent in space spending authority for the fiscal year 
which begins July 1, 1961 as compared to the budget submitted by the Eisenhower Ad- 
ministration. The new figure is $1,784,300,000, subject to Congressional revision. 


V/V Project Nova, long a concept but far from a reality, will now take on official 
program status. Overall height will be some 360 feet, "60 feet taller than a foot- 
ball field is long". Diameter of the first stage will be some 50 feet and of the 
upper stages some 25 feet. In one version, the first stage will consist of eight 
clustered Rocketdyne F-l engines, each developing a thrust of 1.5 million pounds 
using conventional rocket fuel. In cluster, the engines will produce a total thrust 
of about 12 million pounds. This version also calls for second and third stages 
fueled with liquid hydrogen and liquid oxygen. The program initially will involve 
$48.5 million in research and development, plus $28 million in launch facilities. 


JV Project Rover, a nuclear rocket program popular with Congress, receives an 
additional $243 million, including $15 million for engine test facilities to be 
started promptly to meet the earliest feasible flight date. Mr. Kennedy states: 
_ "This is a technological enterprise in which we are well on the way to striking 
~" progress and which gives promise of some day providing a means for even more 
exciting and ambitious exploration of space..." 
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* SPACE BUDGET SOARS ( continued ) | 


/ Project Apollo, cut back drastically in the Eisenhower budget and the original 
Kennedy budget. R&D funds for this three-man orbiting laboratory and manned @ 
lunar landing spacecraft increase from $29.5 million to $160 million. This 

covers a number of items including modification of the Project Mercury capsule, 

and additional capsules to permit manned earth orbits of "upwards of 18 times 

around the earth", as well as for biological specimens for periods of up to a 

week. 


Project also involves the actual development of the Apollo spacecraft, including 
guidance and control, all biological support equipment, reentry nose for the 

capsule, testing of various nose configurations and, for the first time, develop- 

ment of a propulsion system for leaving the lunar surface. Apollo will first be 

tested in earth orbits, then for circumlunar flights, and ultimately lunar land- 

ings. The control module will be developed initially, with simultaneous work on 

the shielding that will be necessary to withstand earth return from lunar landings 
"and we hope that this can be done without fundamental changes in the design 

control module." 


/ Communications Satellites, an additional $50 million "to make the most of our 
present leadership" for a total in R&D funds of $94.6 million. NASA is now 
negotiating with American Telephone and Telegraph Company "for cooperation with 
that company in the most rapid development of its plans for experimental and 
development flights of satellites built at its own expense." Federal Communica- 
tions Commission is calling in certain segments of industry for a meeting on 
licensing and regulatory policies. RCA has received a contract for demonstration 
of Trans-Atlantic television within the next year, and for other studies in the 
Project Relay program. 


/ Meteorological Satellites, an additional $22 million to expand the Tiros 
weather satellite flight program and $53 million to permit the Weather Bureau to 
"ynroceed without delay" toward development of a world-wide meteorological system 
based on the Nimbus satellite now under development by NASA as a follow-on to 
Tiros. Mr. Kennedy states: "Such a system will be of inestimable commercial and 
scientific value and the information it provides will be made available to all 
the nations of the world." 


/ Liguid Propellant Engines includes the previously mentioned Nova program. In 
addition $15 million is requested to accelerate the 1.5 million pound thrust F-1l 
engine program and $58 million for long lead-time propulsion development facili- 
ties such as static test stands for single and clustered engines; facilities for 
testing booster stages powered with clustered engines, and design of new launch 
facilities "for the much larger flight vehicles to come in support of the manned 
lunar effort." 


/ Launch Vehicle Technology calls for an additional $12 million, including $8 
million for orbital rendezvous or docking experiments with Atlas-Agena vehicles. 


/ Research Programs which will also be increased include $66 million for an 
accelerated effort in research and exploration of the environment around the 
earth, around the moon and in the space between. Funds are provided for a study 
of the problems of return to earth from flights around the moon at reentry speeds 
of 25,000 miles per hour. Studies of radiation problems to be conducted include 
an analysis of solar activity over the past 50 years "in order to predict, if 
possible, the periods of extreme radiation which man must avoid." 


/ Titan II backup program in the Department of Defense will provide a vehicle of Po 
about the size of NASA's Centaur, using the Titan rather than the Atlas ICBM 

as a modified first stage. NASA officials state that there have been some 

problems as to the capacity of Centaur in relation to the weight of the Advent 
satellite, as well as "the problem of bringing these two together." 


5-29-61 -2- 


— 
Ps 
‘ 
& 
} 
| 
| 
<a 
od 
= 


* ARMY SEEKS RESEARCH SOURCES 


Army Ordnance Missile Command is re-issuing its call for assistance from in- 
dustry in various fields connected with missile and rocket research. 


Current areas of interest include: 


High Temperature Studies, Communications, Propulsion Systems, Reliability 
Assurance, Automation, Improved Fabrication Methods, Atmospheric Phenomena and 
Meteorology. 


Specific details are available to any individual firm, partnership or corporation 
which produces evidence of a research and development capability, obtains a 
security clearance, and submits qualification information. Approval permits 
participation in the so-called Qualitative Development Requirements Information 
Program (QDRI) in which some 1000 firms now participate. In the past two years, 
the Ordnance Corps has awarded some $2 million in research contracts to 28 firms. 


Applications Forms may be obtained from regional Ordnance District Offices 
located throughout the U. S., from the Assistant Chief of Staff for Research and 
Development, AOMC, Huntsville, Alabama or the Research and Development Operation, 
Army Rocket and Guided Missile Agency and/or the Army Ballistic Missile Agency, 
Redstone Arsenal, Huntsville, Alabama. 


* AIR FORCE SEEKS RESEARCH ASSISTANCE 


The Air Force Office of Scientific Research (AFOSR) is seeking research sugges- 
tions and proposals in connection with Project Vela-Uniform, part of the program 
of basic research in the detection and identification of underground nuclear 
explosions. 


Current areas of interest include: 


/ Development of reliable means of determining the first motion of so-called 
Primary waves from seismic disturbances. 


/ Seismic signal analyses including development of mathematical models relating 
generating parameters and effects of propagation paths to the recorded signal. 
Interest is particularly keen in the development of signal analysis techniques 
which clearly demonstrate the sense of motion at the origin. 


/ Development of improved theories and methods for determining the energy level 
of seismic sources when detected at a distance. 


/ Basic research in seismometer design. 


/ Studies of data correlation techniques, including data displays using continuous 
array, spectral and Fourier analyses to supplement the traditional amplitude and 
phase criteria for signal "picking." 


/ Studies of geophysical constants of the earth's crust and upper mantle. In 
particular, the nature and layering of the vibrating media must be known if 
appropriate constants are to be inserted into the theory explaining wave 
behavior along the various paths to the detector. 


/ Studies of the applicability of non-seismic techniques to detection and 
identification of underground disturbances. 


The AFOSR program is being conducted through grants and contracts with universities, 
research institutions and industrial laboratories. Obligation of funds is ex- 
pected to reach $2 million by the end of the current fiscal year. 


(Persons or organizations wishing to submit suggestions and proposals for research 
in these and associated areas are urged to contact Geophysics Division, Air Force 
Office of Scientific Research, Washington 25, D. C.) 
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TECHNICAL TRENDS 


O Manufacturers of compounds for outdoor protection of ferrous and non-ferrous 
metals may obtain details of forthcoming qualification tests from Commanding 
Officer, Naval Air Material Center, Philadelphia, Pa. Mark all communications 

for the Attention of Aeronautical Materials Laboratory XM-42. WW National * 
Aeronautics and Space Administration, Huntsville, Ala. has issued a request for 
proposals for development of payload capsules designed for flight testing of 
electrical propulsion systems. /// The Commerce Department has completed a study 

of "Trade in Business Machines" which emphasizes European market trends. Copies 

are available at 10 cents from Department Field Offices in various cities or 

from the Superintendent of Documents, Government Printing Office, Washington 25, 

D. C. WW Sperry-Piedmont Division of Sperry Rand Corp. has won a Maritime 
Administration contract to design a prototype ship bridge control systems | 
console. WW Details on training courses for college graduates interested in 

radiation safety are available from the Oak Ridge Institute of Nuclear Studies, 

Oak Ridge, Tenn. WW While the Administration complains of publication of 

defense information, it is taking steps to double the number of technical 

reports of Army, Navy and Air Force research offered for public sale. 


O The National Bureau of Standards expects to "contract out" some of its great- 
ly increased workload in the field of standards and calibrations. WW Fellow- 
ships Section, Division of Scientific Personnel, National Science Foundation, 
Washington 25, D. C. has details and applications material in its Senior Post- 
doctoral and Science Faculty Fellowship Programs. Applications will be accepted 
through October 9, 1961. WW The Federal Aviation Agency has proposed adoption 
of radar beacon transponders that can transmit coded identification signals from 
an aircraft to a ground radar beacon. Comments on the proposal (Reg. Docket No. 
7479: Draft Release 61-10) will be accepted through July 5, 1961 at Docket Sec- 
tion, Room B-316, FAA, Washington 25, D. C. WW A high speed electronic computer 
at Rice University, Houston, Tex. will soon be made available to scientific 
personnel engaged in fundamental research in the Southwestern United States. ae 
The Atomic Energy Commission paid half the cost of assembling the computer, 

which was designed at the University and is said to be the largest and fastest 
situated on a university campus in the U. S. | 


O Bell Telephone Laboratories, working on its own communication satellite, 
plans protecting solar cells with artificial sapphire brazed to platinum side- 
bars and soldered to a ceramic base. WW/ An Army-Navy-Air Force working group 
has been established to develop a new light weight binocular for use by all 
Department of Defense Agencies incorporating a modular design concept for 
maintenance and supply. V/V National Aeronautics and Space Administration is 
seeking proposals from industry for development of radar altimeters to be used 
on the Saturn space vehicle. WWW Bendix Corp., Ann Arbor, Mich. has won a key 
contract to initiate system engineering on the Navy Shipboard Terminal for the 
Army Advent satellite communication program. W/W/ A new research and engineer- 
ing office for Limited Warfare Systems will be headed by F. A. Parker, now 
assistant director for Naval Weapons in the Defense Department. The new office 
includes activities in the fields of sea combat, mobility, logistics, guerilla, 
counterguerilla and tactical warfare systems, and related phases of tactical 
warfare. 


O The Navy has ordered another, and more detailed, review of a vertical takeoff 

and landing (V/STOL) Project Wagmight inflatable aircraft (Washington SCIENCE 
TRENDS, December 14, 1959). /W/W The Defense Department has now confirmed details 

of Project Banshee, balloon-lofted high altitude tests of explosives in the area 

of White Sands Missile Range, New Mexico (Washington SCIENCE TRENDS, June 13, 

1960) "to evaluate effectiveness of current missile systems and verify theoreti- ps) 
cal calculations of blast behavior at high altitudes." W/// The FAA has formally 
proposed that by January, 1964 all U. S. civil aircraft over 12,500 pounds must 

be equipped with Distance Measuring Equipment (DME) when operating under 

instrument flight rules. 


5-29-61 =" 


: 
« 
¥ 
: 
* 


* UPPER STAGE ROCKET PROPELLANTS 


A new study from the Jet Propulsion Laboratories indicates some of the propellant 


combinations which could result in the maximum performance of an upper stage for 
Space research vehicles. 


Some findings: 


/ Superior performance can be expected from the fluorine-hydrogen propellant 
combination in all pumped systems. 


/ Fluorine-hydrazine combination is probably the most versatile for pressurized 
system applications. 


/ Oxygen-hydrogen propellant combination can be expected to give a performance 
which closely approximates that of fluorine-hydrogen in pumped systems. However, 
oxygen-hydrogen is inferior to both fluorine-hydrogen and fluorine-hydrazine for 
pressurized system applications. 


/ The combinations oxygen-RP-1 and nitrogen tetroxide-hydrazine give considerably 
poorer performance in both pumped and pressurized systems. 


Comment: "The relatively low cost of the development of a new vehicle for upper 
stage application as compared to the total cost of the space program emphasizes 
the importance of propulsion system performance and reliability. Inherent 
propulsion system reliability might be adversely affected by various propellant 
properties. Only the most severe requirements for ultimate reliability or short 
lead time would justify the selection of low-performance propellants for a new 
upper-stage application." 


(Studies by J. A. Orr, Liquid Propulsion Research Section, Jet Propulsion 
Laboratory, California Institute of Technology, Pasadena, California. ) 


* NEW AERIAL MAPPING TECHNIQUE 


The U. S. Coast and Geodetic survey has developed a new mapping technique, using 
commercially available equipment, which is said to permit aerial surveys three to 
four times more accurate than at present, and at a lower cost. 


Y Old Principle -- The new procedure, "analytic aero-triangulation" mathematically 
controls aerial photographs more rigidly to permit better map compilation. The 
principle of the system has been known since the beginnings of photogrammetry, but 
the application of complex equations, precise instruments and high speed electron- 
ic computers into practicable and workable procedures is new. Recent tests, with 
photographs taken at 20,000 feet, showed that errors in positions and elevations 
could be reduced from the normal 10 to le feet to approximately three feet in 
actual ground measurement. 


Y Operation -- A commercial instrument known as a comparator plays a key role in 
the new system by permitting the measurement of positions on the aerial photo- 
graphs to the nearest micron. The measured readings are transmitted to an 
electronic read-out instrument for review by the operator, and are simultaneously 
recorded on a perforated tape. The tape is fed into a machine which converts the 
data to IBM punch cards. At this point, the computers take over and through a 
unique application of existing equations, the correct positions and elevations 
are found. An IBM 650 is used. 


A new plastic, Dupont Cronar, is used as a base for the aerial film, which is 
printed on glass to prevent deformations. Selected "control positions" on the 
photographs are marked with very fine drill holes in the surface emulsion under 
stereo vision. 


(Officials indicate that interested parties may obtain further information by 
writing to the Office of the Director, U. S. Coast and Geodetic Survey, 
Department of Commerce, Washington 25, D. C.) 


5-29-61 


2 
3 
7 
4 
= 
a 
a 4 
? 
4 
7 
. 


DOING BUSINESS WITH THE FEDERAL GOVERNMENT, a new handbook for the businessman 
interested in the "How, Where and What" of Government buying. Also provides 
information on Government surplus sales opportunities. 58 Pages. Single 
copies free. (Request by title from GSA Business Service Center, 18th and F 
Streets, N. W., Washington 25, D. C.) 


RECENT DEVELOPMENTS IN THE METALLURGY OF BERYLLIUM, a review of reports and 
publications for the period February 1 to April 30, 1961. 4 Pages. (Available 
free to Government agencies and their contractors, subcontractors and sup- 
pliers. Write Defense Metals Information Center, Battelle Memorial Institute, 
Columbus 1, Ohio for DMIC Memorandum No. 105) 


INDEPENDENT INVENTORS AND THE PATENT SYSTEM, a report for Congress presenting 
a series of brief selected case histories showing in dollars and cents terms 
the rewards (and problems) of individual inventors, as well as the varied 
methods used in applying patent rights. 40 Pages. 15 Cents. (Order by title 
from Superintendent of Documents, Government Printing Office, Washington 25, 
D. C. May also be available from Chairman, Subcommittee on Patents, Senate 
Judiciary Committee, Washington 25, D. C.) 


BASIC RESEARCH - TEXTILES, a comprehensive study suggesting that the Govern- 
ment encourage basic research to find new uses for textiles, because many mills 
are unable to maintain such research on a continuing basis. 50 Cents. ("Basic 
Research Related to New Uses for Textiles' for Sale by the Superintendent of 
Documents, Government Printing Office, Washington 25, D. C. or at various Field 
Offices of the U. S. Department of Commerce) 


PROJECT ROVER®™STAFF REPORT, a review of testimony and some staff recommenda- 
tions for acceleration of the Project Rover nuclear rocket program. 13 Pages. 
Single Copies Free. (Write Committee on Science and Astronautics, New House 
Office Building, Washington 25, D. C. for "Project Rover Staff Report Serial 


STATISTICS OF COMMUNICATIONS COMMON CARRIERS, a compilation of financial and 
operating data of telephone carriers, telegraph carriers and the intercorporate 
relationships of such companies for the Calendar Year 1959. 173 Pages. 55 
Cents. (Write Superintendent of Documents, Government Printing Office, Wash- 
ington 25, D. C.) 


BALL LIGHTNING BIBLIOGRAPHY, a compilation of 43 annotated references on ball 
lightning, for the most part published originally in the period 1950-1960. 

The Air Force has alternately scoffed at and sponsored research in this field. 
15 Pages. Single Copies Free. (Write Science and Technology Division, 
Library of Congress, Washington 25, D. C. for "Ball Lightning Bibliography") 


REINFORCED PLASTICS FOR ROCKETS AND AIRCRAFT, a compilation of information 
presented at two symposia held in San Francisco in October 1959. Covers both 
reinforced plastics and thermal ablation studies. 140 Pages. $5.50. (Write 
American Society for Testing Materials, 1916 Race Street, Philadelphia 3, Pa. 
for Publication STP 279) 


RC CIRCUIT PLATE REPORT, a research report on contract work by Haloid Xerox, 
Inc. for the Air Force which resulted in the development of a new microminia- 
ture concept the RC circuit plate and an interconnection scheme employing 
printed circuits which allows circuits to be assembled :in modules and "super 
modules". 69 Pages. (Report AFCRL-TR-60-353 (( PB 171 380 )) available 
through military channels or at $2 from OTS, U. S. Department of Commerce, 
Washington 25, D. C.) 


MOLECULAR AND RADIATION BIOLOGY, the proceedings of an informal conference 
held at Ardsley-on-Hudson, New York in December 1959. 146 Pages. $2. (Write 
Printing and Publishing Office, National Academy of Sciences, 2101 Constitu- 
tion Avenue, N. W., Washington 25, D. C. for Publication No. 823) 
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